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ORIGINAL PAGE IS 
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UTILIZ}\'1'IC\l CF P·1ETFOF.OLCGrCAL Sl\TELLITE If'.1-/;F.RY 
FOr.. i,\rIHLD~":IDE Et\'\rrRC';\l;vlEf':T~L lV.CNI'I'QRT1\1G; 
'I1IE LO.'.'EH MISSISSIPPI RIVER FL!""JOD OF ] ~7S 
fl. ne8et by ro] icy 2nd r.~ecisiQn-lllckers for real-time or nec:r red-time 
mQnitQring 'Of the evolutiQn of :uC':jQr natural 2nvirQnmentvl disruptiQns 
~;xist.s. !:·:ith the grQ\ving realization 'Of tbe ne(,d for ~~or10wicJ(:: . 
infQt1112tiQn, a elate; cQllectiQn technique must be identified and refined 
thc:t will permit timely, repetitive envirQnrnentCll tnQni toring \-Jhile 
bypassing issues 'Of access restrictiQn. 
Such envirQm,entd1mQni tQring has been prQF05ed pr2viQlIsl y 25 a mission of tbe Landsat ff-mil y , the proposed L?ndsat-D family·, and of future 
fC:lailies 'Of 2ctive s'7nsQrs such as the Shuttle Imaging Radar Clnd its 
[.-Qtential evolutiQns". 
'£\';'0 'Of the current u.s. satellite farnilies hove thE' c2p?bilities 'Of 
mul ti-temporal, "goQd" spatial, ane1 mul ti-bancl imCJge acquisi tion tQ allcn·; 
timely worlc'-v/ide disaster monitoring. 'The older, better-kno\vrl family is 
the experimental I'oIAS1·. Landsat serie~. This series has been proposee) <"s a 
ccmdic!2te for an oFeratiQnal system. 'The secQnd sctdlite sp.ries is the 
NESS operational [.."Olar-orbi ting env i ronmental satelli tes (~IOl\r..-n series) • 
'nk chclracteristics of the t\\Q sC'teilite series' orbitfll p,::;rameters, 
onbQard sensors, ground processing and catv distribution systeras, cnd 
or-erational user requirements indicate th~t integrated utilization of 
ir:lcgery from botb satellite series is fensible in a complementary mode. 
l\s <'n intE.!rir:l 21'.C1 2. sur-plement, '.;·;e v.iOuld 1 ike tQ pro[:".Ose util izotion of 
imc:gery from the NCN·.-n meteorolcgical satellite series tQ mQnitor 
\'iQrld\,iide env i roru'Tlent.::;l Oisrl1p~iQns. Prey iQUS aprl ic~tions of 
rneteorolcgical satellite families (ESSA, STviS/GOES, IT08, TIBOS, ancl£1T'-!OP,~\) 
have been fQcussecl primarily in thE- reolm of c:tmQspheric monitorins • 
j!..s atf;13t cC!se of enviror.mental disaster monitQring utiliz5.ng 1\10N.-n 
imC1gery,',-rc hc.ve selected the 1979 Lo\'ier r'1ississippi River floof.. 1\n 
eurlier, srnalJ.-scCile study 'Of the St. Louis, fv1iss?uri, areCl comparing 
EnTS-l (L,mdsat) and r.'OAi\-2 imagery t12S fje~n dQm~:J. Similer flood stuc:ies 
h;;vf" ~een cone using only Landsat imC'lgery for a;apping the Red niver of the 
"!0rth· ,:mc1 Nir.lbus-5 imc;gcry for East Austri3lic • 
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r. CL'RHF.:,!'r Pr.:-.tCfrE SE\!~:ING PT..l\'rF'CPl:·~: 
!\J;VJl1>ITl-.GES l\1\~D mSJ..DW\l\'T)\.t.ES FOR Fl-!VmC~'r""EN'I1-L \'001I'l'0pn'G 
~·\i thin tb0 v..["lrious o[:Grational cmd research sEltell i te fi"mi1 i2S, t\·,o 
systEms exist \'iith chCiracter"istics \.;hich nee>rly satisfy tb(,: previously 
fliEmtioneL! cri teria. '[liese are thp operation21 r,'OP.t.-n s0ries (the 
follow-on to tbe TWCS-N research satell i te) ane' thE- .proposec operc:·tional 
Systt?lil. 20th arc cesi,] nee! to remotely-sense the eClrth fl'o:n ne"r-folflr 
sun-synchronous orbits, to hzve nearly equal orbital periods, to make 
blind broadcClsts of their multi-chc"nnc-:L irncgecJ Get.:!, clnd to record clott' of 
distont scones for later reriGOutS. EflchsYSt8liY is c:{pecterJ to re1zIY its 
(.~istant cata 2cquisitiom; vic! ,geostationary rq::e?ter s2tellites ]:='ter in 
this c1ec2oe. I-bwever, each satellite has been designed for different 
objectives: the j\lON\' series for duil y total global coverage of C"ltmospheric 
stcJtes (both cay 2nd night);. ane] the Lm'Xlsat series for detc:.ileG coverc?se 
of cloud free creas. The sensor cesigr.s produce resolutions at nc:dir nE"!ar 
(.'.95 sq. km. for the NON\ serif::s and aoout .0(."'9 sq. km. for th'2 Landsat 
series. 
The j,IGj\l,-n system prov icl';s the better tempna] dAt('lG:cquisi tion by v ie\·.inJ 
my given t<'1rget every clear day. en the other band, Lunc~sc::t imagery 
provides tenf01c !:x-;tter linear resolution, but revisits il pc::rticulc:r 
target C)rE:c on1 y at 18 day inte.rva1s. This long temr-ord interval in 
L..:::;nc~s"'t imC1gr.:ry pE::nnits consecutive c.cquisitions only if clear sl-..y 
conditions are also in step - anirn'(jul;::x occurrenc!:: .. 
Th~'? \IO?l~-n series, an oreratioDcl remote sensing system unc1f=rutil ized by 
the non-meteorolcg ical cOr.1nuni ty, are designed to rna intr.in t·~.;o s~tell i tcs 
in orbit rluring Cit least the Feriod ~979-l98S. Erich satellite viill 11;;~ve a 
1 ife C;;{rect?ncy of t~,o to four yeflrsu • 
'rl1e 1\10~\!,-n sc:tellites, like their Defense i\~eteorologic()l S<'tr=llite Progtar:l 
(Df'lSI?) 7 cousins, are in c; near polar orbi t at 2n 2.1 ti tude of ,,'pprox ir:1atel y 
5?P miles. Each satellite m2kes 21~out ]ll.2 orbits v~r (;DY ,"'n~ t-,rovicf.?-s 
coveragE of the enti re globe twice per day, once in dAyl ight Fne: once 
c';urin"-j ni<Jht. TliE' t\·,n op:;rF:tion~l S2.tf;J.lite orbits (:rE: sr;~p(lrat€:(l by Flbout 
~eo of long-i tucle. The. resolution of the NO/lA-n ,l\V'dfm is 1.1 kilanetcr at 
lic:dir dth four or fiVE: c/1cumel sensor cover(1g€. Ch2rmels 1 (')n(1 2 i"lre 
sensi tive to frequencies similar to those of the current Lancls2ts. Sensor 
C~.'::ltc ,:::re recorded on t.o;lrd the \JO{l]..-n sctell i t~ in t\.'O forfilats -
lor;~l-(lrea coveri'lg!: (LtC) <?nc1 glob?l-c:;rea coverC'lge (Gl'C). The Gi'.C data 
?rc n:2dily 2.vailc.bl~ for ec;lch ccmr-let.c orbit, but the LAC dc<ta, bt?ing 
very volu:minous, C.re restrictec to 2' maximum of a .1(1-minute recording per 
orbit. The C,t...C: ,'jata are a quasi-summary of the LP-C dr.:,t2.. GZ\C is the 
tote-loE four contiguous pixels, skipping the next one, then the total of 
the nc~xt fQur, etc., for tile entire scanline. The ne:<t t\/o sCnnlines are 
skirped. Cl';C data are archived in a digital fonn anel are .wail.:::ble from 
Nr1tional Climntic Center's S3tellite Datfl S':!rvices Division (SmD). 'Ill€:! 
(J'1C d<.lta must be preschec1ulec on a priority bc:;sis, 2nd thus is flvail2ble 
from SfX3D only if it h'flS init.ially acquiren. 
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Th(~ 1 km n~solution C;r'ltEl fran the f\'CN'-n is av?ilt'ble in t\·.o dif£cnmt 
forms. First, th~'! High Heso1ution Picture TransTiissir.m (!-!.~pr) c,tr.-: is 
7.r<:nsmittec on c) continuous blind bror'ic]c"st &nd is 2vt:iL='blG "vorld,··.:idc. 
Reception is 1 imi ted to line-of-sight betweer~ tbe reCdVf.f <1I1C~ the 
StJ te 11 i tc::. 'U1 t: otl'l(! r fo rr:l i 5 th~ [,,i\C (~~ ti:'. • U (: is r ceo rdc·(1 on C' 
rrcse18ct.i:KJ sche..:1u1c. nne; is tr2nsni tte-d to one of three 'grnunc~ controJ 
St2 ti ons on cffi,f.1c;nc3 • 
r·1ulti-spectral sc?nner. (;\~SS) rJC1ta cr-n Oe Clcqui roci [rOt:! the Umc:::;2t \/i thin 
i." near-reel timl~ fri'me. I-b\'iever, t.,'O factors (::xist which rec:uce the, . 
effectivt::ness of r.;ss c1"C1ta: 
1. E:<cessive cloudiness over the desinx3 tC'rge1: 2t time of 
,-::cquisi tion; cmd 
2. system des ign \ .. h i ch 1 im i ts acqu is i t ion of the t, rg et to once 
every In Gays per satell i te. 
'!He b/o sc.tQllite systews, L:1n<.1sat 20c1 NOl'-l\-n, howe som€ COiml!On sl?r.sor 
fn::quencies hhich make it r:ossible to compare srPsor frequency 
COl;1bir.<~tior.s using the Gray-t\,lcCrary Index (G:vlI) .. 
Tc:blG 1 ccmpc:res the frequencies of ec.cb 5atell i te systE:m: 
'I'lBLE 1 
NON.\. AVl .. lfln U\,\lDSPT f'E;S 
Chunnel Span of Chcmn€',l SpeD of 
r.'o. i.'I;:.ve :'-10 • '\'!,ve 
Len:]tn Letqtr: 
il 5(;;r:-r;('1~ run 
1 55r,-1j8rr: run c: ~r0-7f;r., nm 
-' 
:-; 7(7('-8f~r nm 
2 7rr-llr"l nm 7 fWr'-11/'n nm 
,. single receiving st.;;tion on the globe is usuCllly clblc to C!cCjuire 1:\.';0 
consecuti'Jf' pAsses of the inform.=:tion frem (3 NC'l'l-.-n s.:ltelli te during the 
daytime hours and 2gClin for nighttime hours. 'l'he nighttime dClt? is 
limited to the bigh number chann(::ls only. 'nle nunbp.r of deily 
C'cquisi tions incrE:C!ses from one or t\-;O f.lt the equator to 14 ?t the role. 
.. ) 
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'flIt' I?nc's2t cfta is 2vF;ilrlble to a receiving st<:'tion in c:;r~09r2r-ldc 
coverc::gf; Sitnilnr to t!1?t of N01,l\...,n. Ibv,'!2ver ,Hif: [,,">neSr'lt ir:lf:'gc Areal 
c('Iverc.gc is muctl less th(111 for the NC!'JI-n beci"use of the mono n;::rro\" 
JnstCint2neous Field of vim·, (IFOV). 1'be chiGf c.:(~v..,ntege of the u-'!ic!sct 
S(:::rics /'v's been hisr.-res,')luti()f1, mul ti-spectr[ll imq2ry s'ufficil·nt fnr 
f2 i r1 y pn::cis€ mprring of different iclls of surfc:cG reflectr.:nce. Pn:v iOllS 
:'igh-gu?l i ty Um(~Scit imcgc'ry Iilapping l":ls incluclAd bathymetric stud ies, 
m-bi'ln, (".nc: rurc~l, lend-usC? discrimine;tion, geol()..)ic mc:pping, coast,;] zone, 
c:r.Trflcteristic c;efinitio~11 t:ollution, studies, hyclrologic ar.c' ic(.>-r,lat=Fir:'j, 
,mel 0gdcultural studiES-
ProblC:I':s \~'i th the ccrrent limcsot system vis-<',-v is user n~qui rements [1!-;V(~ 
bc~un to arise: wi th the electronic cegracation oE bothtb\~ spc:ce-borno 
ser;sors end the grounc-r.:rocessinr;J systEm. '111 is , J~:qr;::c1c,tion vlith 8!:)C' is 
on1 y to be expected 'vJhen it is reali zec that Landsut-2 c::nd 3 \vere 1 Aunchec1 
in E:75 i5;nd 1 S78 ,.;ith e:q:ectEd satE,ll ite lifetimes of one yec~r. tItle 
prGsE:nt Lc:="ndsat grounc'.-r:;rocessing systC"ffi is a custor.t-cesignec1, ccmrxlsi te, 
2xf.eriment21 system that 112.S borne YP ~vell CllthouJCl subjected to heAVY 
olx:r2.tional use requi rcments. 
Fnr some user requirements, L?ndsCit jV:SS tcrg~t acquisition rerec:;t,;:;bility 
every ~; CClyS (2 satellite systcm)/IS days (l sctcllite system) is flOW 
[:larg inC1l. 'n) is repeatabU i ty becomES cri ticCll vA1en cJ.oue COV(er over ? 
desired target pr~vents an acquisition. 'This nO I .. : results in a minimum 
If'-c:?y t:,SS image repeiJtc.:bility. 'These t'ao{:or,:,l gaps ar~~ particulcrly 
frustrati.ng to time-dcpenc'ent 2.gricultural, vrgf::tvtion, hycrolcqic, 2nc 
ice-covGr monitoring studh:s. Piltbough cloudiness affects tC"rget 
C1cqui'si tions for both Lc1ndsat Fnd the NOf.A,-n systems, the \';icler TFOV of 
th(~ ~IQ1J\.-n (~E:signecl for tot?l globd cov .. ::rclge usurllly providss usr-1ful 
r1<]ricul ture target coverr.ges as often as four to eight times. in em 
t:ightec:n (~ay [.€-rioc. 
The launch of the L;:mdsct-D family (currently scheduled for the SU1TlrrH~r' of 
l~?2) \·,ill provide continuity for the LcOOS2t j\l!SS image archiv<~. Such 
continui ty aSSUIT18S thilt the i\"SS .:;bocJrc: current Landsats rl2:me:ins 
opere>tional until that time. 11.5 of this \'lriting, Lc')nc1sC'lt-D t-Jill c(lrry 
both a fnur-b?nc~ "lSS and scven-htmd [.1S5 (Thenc'tic r·1apper). ~',brhup of fI 
m'\-i ground processin(] system rated for operctional Lise also is underway at 
this tim::.. 'The LcndsClt-D fcmil y satelli tes "iill be Shuttle-rccoVt':rflble, 
r::llo\iing refurbisllml:'nt oE onboard expendables Gnd mcdntencmce/llt=c1oting of 
onbo2 reI sensors and electronics. Tne L(:mGsat-!J system, clS cur rentl y 
funded, will consist of two sate·l1 i tes in orbit. This \)i1] Cl110\v 8-day 
(J."'-doy sin(]le satf)Uite rr~,peClt2bility) imC'ge (1cquisition cYC:lf·s. '1~L0 
pot{-~ntial problems of cloud cover interfering ;"i th this repeatability 
remain. 'The c1000 cover problem must a\';?it tIle arrivc.] of II SI!12rt ll 
tiltable sensors and activ~ microw~ve systEms such 25 the prop:'lsf'd 
L3nc1sat-H, GE0SNr, r·11'·PSNf, etc., systems. 
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II. SELECTION CF '111E 1979 LO-;ER ,'IJSSTS~TPPT W,LLEY FWr.DS 
In <'"In 2tt<:'lnFt to fill tt{~ tE:mI-or2] gnps of L2n::sat imc.gc;ry cycles, \·;e l~rV(:; 
inv(ostig2·b:;G the;: Fossibil ity of usin'j tht'~ NOll'.-n erlVirOnrllf'nti11 s,t:.:1J ito:-
f.:mily im?gcry for tirn(~ly, r(;:peatc~ble ccquisition of (Inti:' for c::sst;ssing 
,,,'{-:'".y;i:<:t.ivE: he.:·l tb using the CrCly-Mr,Crc,ry In(:c:x (G'w" I) , <o'ne! no\\;, for 
(1 is<·::stl~r i'isSGssnent. 
l'or our first dis,Jstr,r .?SSf?ssrttent stu!.ly, '.ie hiW~? S(.>],,·ct'xl thc: fJon(;s '-i~Ong 
tbe !.D\ .... er !Vissi ssipr.;i Hiver and its tributClries ~lirir.g th(~ lc:te sr:ring 0f 
E79. f(i;;:2sons f0r this selectinn \.JerE: P.2SY gecgr<:rhic e,eCt'S5 for ':Jround 
truth, AvailC'~bility of high-qual;ity surfc:.cE-.' meteorologicEll ;:;r.d l-lydrolo.]ic 
C('t2, 2vi'ilability of .... r,.  .f3" .:1ircr2.ft strip r:hotogrt'phy, and t11c rlSSlJi'i1r;tion 
of Lcndsrt imcgery <;Jva ilClbil i ty. 
'liv- lest flssurnption r:fOV<-::0 unfounded. i'.'o i"'ccC'ptt':-blo L."n(~s;-·t ['Sf' im~r;cry 
for the targE-::t arGa exists for tbe flood crest r:ericv::1 of ]5 t~pril-?l j'i:,,,y 
] ~79. Th is is (~ue to interrn i ttc"nt cloud covc.;:r coiocic; ing wi ttl L::: ndst: t 
pc:sses over the rEg ion. ""S C' resul t, LC:msc:t image::ry frcm the 197:' :loocls 
in ne snne r::.'1 ion \VGr(~ usec. for im,""gery compc:rison r::uq:OSf:,s. ';C blo 2 
illustratec: the problem of Lcncisat i'l'lClgery continuity in this C2SE. 
No. il co:nF.:;rison to the L2nc1sClt r€<]ional im.::-:gery cicquisition history curing 
th9 <" pr il-r>':ay 1~7:; rerioc1, 20 inco.1lF'leh~ inventory of rvr.t·l\-n imc:.gery 
2-:v';lilc;ble fro.'U 27 April through 15 "'i;-;y for rc-:'Jion~.:l E1oor' ,o'SSQSs[;\(:!nt is 
rresE:otE:(l in Table 3. 
':.h:? 'l'If\C~-\J (:\!['llA-n) irr.8gE: of th~ Lo\·;er I\~ississir.:'[.'i Vc;ll,.:y on 'i r··1.sy lS7~' 
(orbi t ?flS7) Vias sf!lected for cet<.ll1eCl cnal ysis (see Figufr:: 1). j·.iid-roint 
on tl":e ir:1i:~gc is (' north-south line frOOl c;pproximotc-:ly Bro\o,nsville, 'l-;:,:xc-s, 
to ~\ichit.J, Kansas. ,,o1ic:-r:oint on thl'} imag·::; is Fixel 1:"'24. Tbe imc:gc is 
:?(·L'C. pixds \vide (eo?st-',.;est). 'Ill8 t,-'rget <"r,;:& of 1\fortil Louisir·nr c.n(: 
8:>uth ,l\rk.?ns2s runs frr.m pixel 3r;J. to pixel ~V7. Despite this bi~s of the 
stucly (; (e;;: to\·.'r:rc:s thE! ecste:rn edge: (If the imcg(::" Eo,,) rrn.bJ c;n1S ~.'i tel 
gecmet.ric c1istortion \o;ere encountered. 
J 
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<'Neither satelli te (Landsat-2 or -3) turntxl on (1ue to c10LlC' 
coyer forccc;sts. 
?F1ooc1in:j iltlcl flood crests b.3<-1 not arrived in c"1rcC' c'.urir.g 
this per iod. 
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Tl'BLE ':l 
[j\r;E ~3P!U~lG ) 970 HEGIGlIJl'·.L ~Ol';\-n T~<1/1GEn.~ REVII:i .•. EC.1 
1'·CqurSITIQ)'1 CIlMlf',lELS CLCUD C':)VER CPPIT 
D!\TE (?,) 
~?ril '1.7 1-11 (' ??r" 
;-pril 28 1-4 2(1 2777 
J'pril ?9 1-4 Re 279[-' 
!'Fr il 30 1-4 Sr. 2805 
J'lp"il 31 1-4 r.r /.812 
f.'o.r.y 1 1-4 2v- 2~19 
i\1ay 1 1-4 1{'.(1 ?l1?t.; 
r-tlvy 5 l-l' 40 2t?7~ 
l>1",y ~ 1-4 ,. ~8S0 ;, 
rv"<:y ~ 1-4 10 2~97 
;VII:ty 7 1-4 (. 2Sf'4 .. 
ttay 8 1-11 '1" _" r I 2S25 
~"i(ly 14 1-4 0 3r. [13 
r,li3y 15 1-4 (.1 3e17 
/"lay 15 1-4 !; ~C24 
From Satelli tsr.;at~ Services Division (Nc3tional Cl imcJtic 
Center) , ~·.orlt: ;A6'('!ti1er Building, h'c.shington, OC 
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BLACK A D WHITE P PH' 
FIGUf\F: 1 
C PTIC\l 
Fu ll OAA (TIROS- ) image used in this study. The coast of Tex~~ s 
wel l-defined unti l t he cloud area intercepts the coast over Galve ton. 
The study area transects the color/ shade di ference across the 
Mi ss issippi River. 
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UI. RFGIONAL GnOUr..lf) ~Nl'r- CCt'-lCERf>.lIl\'G 'l'HE FLCOn 
'lhe 1~7S' floods in the Lo1.-/E'r i'l!ississiPr-i Valley v,(3tersbe:.<~s r?nk vii ttl the 
1 S7~ ,;nc1 1227 £loDes. ~lS the. CJ,rcGtes:: floods of the 2,,·th century in 
[;)ll1S1i':na • Ccmpansons \-11 tn the 1927 flood are not. gem1imc:: for rE-mota 
sensir..g c()'TIr;:i'lrison. Direct ccmr_i'lrison is quite (iifficult becC'llse of the 
lock of ec:rly irnr'gery anc' bec?use of man-modifications to the entire 
riv(:r system c:uring the intervening half-century. en the otl1er hanc7, 
surfC'lce (~ata on flooding patterns ih 1973 and 1979 v/ere quite similar. 
'Ihus, vIe felt the rf"<]ion?l flood p:"1tt0rns imagl:.'<3 by Landsat in 1973 sho.uld 
be sirnil[Jr to those im2<)ed by ;-'YOl\A-n in 1979. 
~/.~teorologiccl c.nG· hydrologic Fi'ltt2rns curing all three flood ye,"Irs \-;erc 
silililar - a ':let putunn, heavy r~ic1-'''''est winter snowpack cvere.ging 18-1~", 
quick spring thaw, Clm heavy r.:in in th(~ lower re2ches of the )\"ississippi 
Ide; tershed. 
In Janu2ry 1979, D record snowpack WAS laid dOy;J1 in the I\'estern and 
9)uthern Creat Lakes states 2nd watersheds. During February, tbe Creat 
Plains Clver~ged 3[:0% of norrnalprecipi tCltion totnls. A rApid sno~·.mE'l t 
throU)oout the jr:idwest bEgan 11-1:' (v1arch. Flooding along upper 
r;lississippi River 'datershecls begc:n during mid anel lc:;te !\:erch. 'I110S~; 
\;C!ten,ay crests cOiJlesced along th0 ffiCiinstreamof the Mississippi River in 
late l";2rch c;no ~Clr1 y-mid J\pril. 
Th(~ mainl ine !V'ississippi crests \~-ero increi'lsed Clnd canr:omtied by 
continuous hec;vy r.:';ins throlJJhout Louisiana, Arkansas, Dna flississippi 
from CE'cfo'mber 1.97f? until' mid-May lS'79. The rmoff from these six-month 
regional r8jns (see Table 4) aver~ging 45 inches resulted in flooding 
f-lor.g th~) courses of loc;:;l Wi1teniays, and OOCK\'iater flooding at their 
confluence wi th the t·1ississippi_ River. 
The result of the heavy rein, sature-,ted ground, r;=·pid sno\-.meJt of a ck·ep 
soo\.pack, ar.d the naturel reservoir of backw'crtter flooding behind mClin-line 
h:vees \,erE; lcxlg, flc3t CO£l1p)un() crests on area \'icJten,'8Ys. River st2ges 
during the parior1 for representative rEg ion?l Lower r>'lississir-pi River-fond 
tbe Ouachita River stCltions are sunmarized in 'fable 5. 
ether w?ten./2Ys in flood between the Ouachita <'md Mississippi Rivers 
incluckd the Eocuf ar.d TensClS Rivers, Bayou P2rtholomevi, Bnyou reSiford, 
B."you fV'2cl:)n, and Eayou La Fourcbe • Backwater flooding \0}2S extensive in 
0reC sv,nmrs and land normc:lJ.y under cultivation. iVlost of this stcmdinC] 
water behind leve~s and ~nkful wClterWflYs held run out by the €:nd of the 
first vieek of June. 
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LocC'!tion 
Crossett, lIH. 
El r.o r foc1o , ,n,R 
{·!(·lenil , Jl.R 
Li ttle hock 
1'J1 
rJ1onro-..}, u'\ 
Shericlnn, l-R 
St. Cherles, 
t-R 
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TJ\BLE t. 
RSPRESENT}"TlVE 1)~\liOl'-1'fH PI1OCIPJ'fP·TION TO'T'~ LS, 
1'·H!(J\t-'S.7\S 1\~lD LotJISr\!\'I\l . 
Preci pi tat ion (Ihches) 
Dec 
1973 
Jen 
lS:79 
Feb filar jl,pr ~ay TOTAL Dcc-M0Y 
1 r;'7~' ] 97~. J. 97~) t·!or:TI' 
7.55 5.57 4.25 !.0.S1 ., c-I • ..J l 42. /.7 ,.,,, t'\.., ~ ....... I. C 1 
5.32 11.t'l7 ~.14 5.39 15. ::8 A.10 52.1V 3r..7t.; 
9.31 3.52 5.42 5 • .19 7.79 ,. 0'" 1 • .. .i I t 2,. 5C 29.31 
1f'.91 ... r-. 78 4.(;5 5.84 lr.p.O 13.9(; 5,'. ~" 29.29 
11.5'1 4. r~5 5.~7 J. Hi S:. r;~ 22.t::5 45.5'-: '?.7.85 
1 r..29 12.7'? 8.~1 5.JI1 9.12 ,. ,.r 52.411 ., (" 1" .). ' ~ ",,_ • .L~ 
i 
U'.ID t1.~B 5.9? 3.28 S'.7'l 14.2(" 47~ 7t. 2::. f:4 
~'. 55 7.70 ~.49 5.12 11.47 l?~~ 51.9? 
1 D~ta tc:>ken frOOl Nc. tional. ~'JeElth€!r Service Cliraatolooical D.Jte s(:;rir;:s 
for,1\r'k20sc:S and.::. Louisi;,ma" "Ind .. Monthly ',veather sUlrcri-Flry set' 1 (?:S. of the 
Climc:tic Resef~rch Center, Northeast Lol1isi;m~ University, ~6nro(::, 
f.Dui s.Jna • 
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TJ\Sill t: 
REGTOf'lr\L rv!ISSISSTPPI .1\(\lfI 8Ui,r;mT?\ RIVEr::: S'I}\GBS, 
hPnTL-I',ll'·Y E\7~' 
r1liss R. ~·~iss Po. r· .. iss 1'. • Cu?chitl'l 
<1t 1 at ? at ., Cit /I. Gr Gsnv i1J. f'=· Vicksburg· ~\l(i telJez' r;."Imc' (-m -
"'1S J!'lS MS 1\[1 
t. 7. S 42~h I!.S.7 25·.11 
4S.!} t13+4 49.8 ; ~1 GJ i ... ~- .. ' . I 
52.8 45. :; 51.9 ~3.r. 
53.2 4.7.: 54. I": ~5. t., J 
52.5 ~7. 7 54.5 ?1.4 
51.1 <1!!).O 52·.4 ?1.2 
st?gf~ 48.~ ft; crest 5/1.1-5 / .2 ft, 2:-)-2? .~.pril. 
stagG t1 :;' .• C ft; crest t17.9 ft, 2f.;-/.9 l'pr i l. 
stege I! S. r fti crest 54.~ ft, /:-29 Apr il. 
stc:ge 2~.e-: fti mnjor crest 53.2-34.5, 2e;-29 l'pril 
stt3~F~ tH',. r. fti crest ·:4. 9 ft, 1[.;-17 f'.1i:lY· 
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IV. DISCUSSION OF NOAA IMAGERY 
!\tl acc2r:;tClble Lanesat imclgery is zVcilc::ble for the rEgiont·l Fe;:,:l~ f10('l(~irjg 
FC'ri(i(: of mid-l\pril through mid-fv!,:;y 2979. f-Jo1tIPVf-r,a L?nC:S;'"It: im<:iS'O color 
c("f.1posi tE: (Figure 2<:) for the 197< flooo ing i'110ng the I\'lississippi, 
Cuachi tiJ, ,"'nc f\:'.?c1 Rivers ·V/i'lS acquirecl. 'l1w Fi'1ttf'rn of t.he 107:3 flood ing 
as ima=]ed by LanclsClt is simil?r to tbr.Jt knO\·mfrom ISI9 surface data. 
In the 1979 circLlr.1stc?nce the mc:jor difference frco tbelS'T~ flood is th2t 
floodiF.g c:dofl3 tHe course of the Rt;.:Q River trJC'.S- not of greet cluration or 
t~xtent. Tlwr:;;fore, it \":OS d~cidl2ci to c<XlFare 2revl pc""tterns of vlElter 
cover returns prim.:;rily for the Ouachita anc f-1ississippi drain;:;ge basins 
in ~orth wuisiana cnc! South ~rk;Jnsas. 'The n~rrow pur[-n.sC? of the 
cOIi1piJrison \'ias to Gstablish v.hether flc,oc r;"opping coulc; be c;one 
effective] y using:-JOf..d"\-n imcgery vii th ground c:&t2- oS a. contro] .. 
The NOM-n imC'ge selected for detailed i;malysis is t.hat of ~ !V)z;y 1£79. 
orbit /897. (Regional expansion of the ?ntirE. (~cquisition (Figure J) is 
Figure 2b.). .?hirteen sCimlines on the image from l·'estern r',:ississippi to 
Eastern Texas \,2re selected for detc:iled C"1ndysis usirrJ the Gray-r'lc;CrZlry 
rndc;:{ (G!~1I). 'The G'-H'.·;L::S ceveJ.0I=ed orig in? 11 y for anal ysis1 Qf vE<)et(lt ion vigor as expresseo by greonness (chcnnsl ~ minus ch.:mnc1 1) L.. The G'''iI 
.::lso classes cloud ClnC water returns. 
The Gf'.'lT l'lnC'lysI2s of t[le [\!OlV,-n imc:ge scC'n1 i11<=5 ore presentee' c:s 2 
composit(~, grr.ph (Figure 3). Cne of us U"i.R.H.) ran the p.astern h:::lf of 
t~~e thirteen sCClnlines on tt:e ground curing the flood };€rioc!s of 1975, 
197 7, and 1979, to evaluate floooing extent <me: curCltion. In {;(1dition, 
th'3 soutl1ernmost sc~nl ine ana the Gran !'fal are? (conn uences of Cuachi to 
and Sc;line Rivers) }Ven~ ground':phot.ographed in February r.nd ,rllCJrch 10?1. 
':!'hese 1"st trips were to determine tile cause of mixed and anomElous pixel 
n:~turns in areclS that ere topogrr.phica11 y low. p. reg ional m2p is 
presented in Figllre ;1. ~e mid-sc';il.e f\:(}I'J\.-n imagE: for m2.p cOl1[:;=.lrison is 
Figur8 5. 
Comp?rison of ground dc:t2 \-lith the thirteen t"lay fi, ]979 i\JePP.-n scanline 
Gt'-1I's, the 1973 Landsat image, 2nd rEgional t0I=ographic maps show: 
C;. r'C!Ecly ioentificAtion and crude classificc;tion by G!'-H val ue of 
l,und, \-:ater, fmd cloud-covered r€g ions;· 
b. the [X'Itpntial for mapping and C1crec:,ge estimates of each GM! 
class; 
c. (mo surprisin..,) geom(~tric constancy across the NCM'-n imC'.g€. 
Figure ~ is 2 comFosite graph along scanlines of the G~I·s. 
plotted for obout one- fourth of r. ccmr:I(~te SC2.n anc ore for 
9'1 'w to 91.5 '~'i as indicet~d along the 2bcissa of thE! grrlph. 
is tbe_ GMI valw in c1eltf's of four. 
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FICURF. '"l - LE(,I~"fC 
j·V\]'JR GECX;n/\PBIC [,Er-·TURE~-~ 
FF.ATURE (5) 
Cacldo LClke, LouisianeJ rmd 
Fast 'I'e~(~s 
Cross L.-Jke, -wuisit!,ha 
Red River, i'r kansc:s C::11c1 Louisii''nc. 
~'('\te western levees wi th stand ing 
bbckwater eSI={2ciall Y l::rominent at 
scanlines 725-775 
Lal:e Erling, Arkansas 
~urray Lake, Louisiana 
Payou focccu r:eserv ior and 
Flooclpl2.in 
These three water storc:ge areas 
cOlaprise 11. unified wGter shed. 
UFper L3ke Eistineau, wuisianCl 
Lake Clciborno, Louisiana 
Corney Lake, wuisiana 
rayol.l TJ'l\rhonne Flood\·,'ay 
Gri!nc1 1v"·2.rF.is (kno~m locally 
?s !the Gr<m j'V'al S\v'mnp) -
Junction of Quachita and Saline 
Hivers. 'I11is CU<.Jcliita River 
floodway forms a large lC1ke for 
2-11 months (;uring major fJ ood 
years. 
Qtwcbi t21 Fliver main course celo\v' . 
Sterlington, Louisiana. 
Ec,ek~vCiter flooel inC] ane: lev<"Gs 
pro.'11 int:mt on both seeml ines. 
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~~;;J ir.e !dver l'rior to junct.ion 
Hi th Quacbi t(l Eiver 
Rastrop Hid<:W ur.d eCist b.::nk 
h'vecs (If rUi'.lchi tc-} River 
F.2yOU DeSic, rel 
I?<"'!you L'artllolo!n!:'w, Little 
E,"lyou Eoeuf, ond Bayou L:'fourche 
l30euf River 
Bayou :-"acon _ 
\<\'est lYnk l~vees of i"!ississippi 
River 
!Vlain chf'lnnel of ;>iississippi 
E(lst bflnk levees of 1V'ississiFpi 
Piver 
Hi'll; loess bl ufis. delim i tinC] 
8(1stern edg~~ of r~lississiFPi 
River flo0d~lain 
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• '- ~ .. ,J si.n i ri,.., ,.,-jnr (j":.n-: r rl !' i ~ rl .,- tt.:rl-!s .. l LC:tr!" '~ in 
~'r. ~r ., ' :1 , ;;v("- ;;: i nc: ~( - l"'r :nih: - j n,'~ ' .. ' ~ 
1:~ 1 ,~ . p~ to t"e" ',.-5, . 'l:ll c,;<"u[,s,-:. Of t.h 
:,:;/' , h ,r - n i·al ')\ ,21:1~ ~ c l c -rly ce[i .r' 
,:(. '!. :,tNY r;.t r i :.:5 snuth n ~r.': t l,-;rSi'~ rive ,rl, t!:-- C'or '_l - !'-cil"'j 3~ <" t ~~j of 
tLe "crioL.s [11l'L.nti'ir: g ours of th=! Guccl'lt,- ~'- <" f·.y djr.·-,: i " f.. ,:r,;-1 ,'r k.-Il!:':'::: 
rn( , !-;,:.t ... ,rr. : 1-1.-1:<": 1, . tIl "n'" imc(r~ r ie:tun (. in tl.is ~ lJ'.'y ',I ' r ~ c.: I. , . \: i "', 
'- .':-1'", CZTlcr- in fmnt of " CRT . 
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OF POOR QUALITY 
~'n' ~ of: '{lnt:(?t tnC1 ClC1LlC::S ,Irc~ ch(or;:!ct~'ristic"'111 y nC<J,:>t:ivc: \,IH:D tJv:, r.:ntin.:: 
pixe:l is in \·JF.ter or cJ.oud. In (;2.S2S hilerE: tbe I?ixel E,;rec: is mixed water ;::ne' 
ve:;Ft.:.tion, tlll:' O-~T ll<s ? t:)erxesst-?c: w:lue. p. t"b!e o[ t:rclimir:H'Y G,,_lr 
c1c.ssificrtiors bf_Se(~ I..1Fon ] imiteC:: (~c"lt~ is present.ee in Tnble ". 
'1.':1\:' 3. kiJ (l[uH(-;r resolution of the :JO/1.A-n lirni L:s the SiZ0 of the tC1rge:t th2t 
Cim be idf.'ntifiecl. frtlall lakes of F:oout one rn.lilc in c1inneter C2n be c1l; ... te;ct!:>~ 
by C1 negative spikrz on tbe gr<'t:>h C2.11SCcl by ? m~xwl pixel. ]\n r::-<.:'"JliFl«:"of , tl',lis 
is fOllnc on thf! grc;r;h of scan line 7'15. A 10\-/ GIU ((:.1"1) is found "t ~29 " 
42.~'I .. : ??°57'N. 'Ihis pi:{eJ is fOl.ll)c; to he thc1t of L=,ke Corn::!y in :':orthcrn 
wuisic'r1i1. lIt S? 59"·, on sc.;-n line 755 \ ... e find very ]mi C;"I is ('in an"c.: that 
hc:s o~r v21ues of '-;'-7. '1'11is fosition coincides ',-lith thf't of Li~kG Cldborne. 
In both of these casf''s, the spikes on the grCl[.hs y,ere very promuncr~c, but 
(1i<'1 nnt I1i::V0. ,,,) ney:tive vc:lue. 'I'hi.s is lx~'cause tbE~ Jd:es \,er t:,; not of 
sufficient si ze to generate Cl purE' Welter return. 
ThE:: gr.:'7~:l1s nE G'VII in the f.\n-:C'! of tile [Y'ississil;pi niVf~r indic<'tes lOc?ny rnixE:d, 
c1(=.:r-ressed values, and pure wc::ter returns with negative v[llues. It '.-IEIS 
initially 12~{r:ecte(~ that the flO.OGI">(1 ~r(->_"'_ ~'.·oul(l" b.'='.' c~ll n"""'tl'V- Tn rrevl'ous . '-'-  .' • . ';' ,c e. _ J' _ 
\:e!J.~~,-" sC2.nline runs, G.fVlI's over large, uninterrupted bocies of \~()ter such as 
t:Ji(' Gulf of l-:exico 'dill sive £111 ne,:j2tive v.::IUGs. 
'f'r:e mixc("1 r:;ixels from the floocCc,c] Clre2S \l;€n~ c:eterminec: to be in em are? 
vkll~n: the ve:]etatic'Irl i ... ,,?S ?boVIZ the surE2ce ~.jnter tleigtlt, such c's ndxed 
cypress-oak bott0ll1s. In ade1ition, this are2- is tx'Fulc:te(~ by (: (:ensE' 
concentr;:;tion ofPaleo-tndian m0uncls fnc1 old n()turCll lt~V80S. 
Thi rteen sCeml ines sp?ced 5 ki.l apcrt y/er9 plotted from the .:; [1'aY 1~79 j\IC,Il .. I\-n 
lrfl2')e 2nd th".:n 2nolyzf~(,; for G!\~I c1etennin,"tibn '(7r>bJe ')). 'These lines ihclucl(;; 
cn .::;rei" frolO t'1ississi.ppi to 'l'exC"s (Fi0ure '3). T.'e concfmtrlltec.: our 
ir.v(-'sti:]2't.ion on the cree,s in northea.stern LouisiaDi" blX: southeast i'rki"H1S('lS. 
'Th€:i main geographic features from enst to I-lest are the .'Viississipr,:i Eiver; 
,""?cor: Flog(?; a 10v; c!re2 of croF. land betY.,een tlj(~ Eocu£ r.i Vel' <.n() B"you 
[;;?rtha1r.mevw'; the OUf:lcbi ta River vlllley including th(? Gr;:n jy:al S\.'E'DPi emd t\'IO 
flOO(;8d bc:;yous - B2YOU de Loutr0. 2nd p"'YOU n' lIrbonn0- (lissectit1J tIlL' hHls _ 
of \10rtl1-Central louisiana. 
r[he contoured fin.:~l ysis of. the G"/IT's cle<.lrly (~epicts thesf~ fOCltures\'J11(?n 
ccrntarec1 to th~ 197:. Landsat pictures 2nd n:g iom~l to[ographic m"'ps. Several 
G!t,J 2DCmf'lies Are <:ipP<.irent and rGCjuire xeplc"'lnation. First is the: lOti cmF 
lan.G betv/es>n tbe BOeuf River end !?.ayou P,artho),oine\-J. This ,"rea has f8~-.' 
r.eg,""tivE. val ues of the G'"r. However, the f]00(; c;'lrr.'F.\ just \~'l-]st oE the Eoeuf 
River is w(?ll defined. l3ayou Eartholanew does not st;md out on the CMI' s 2S 
it dOES in thf~ 197.1 L-:lnGS;)t imCl9~. Even 0n tile Li1rlC;sat im;:gc it ('10es not 
f!ppeclr t.o cover a very wide 2.rev. This b:,you is narrn.,.; ane1 very winding. 
This resul ts in only mixed returns on the Gi';'! grat:1J, "no s/10\.s up only .=rs 
10\/er v~lues of the (';,,\1. 
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The iii,.jnr cliffercnc2 not(~c" Ex:t\"een the J £,i:' L."mcs?t imi'':;C' ."Tv': ] S7!: \1('l'j\-/1 
('\, J c:;r2pbs is thE' siz(~ of tl\}e:Cran r"el St>F1mp 2't tll(~ confluLl1c(,,; oE tl;1;! 
r'u2cbi te' rril s?l inp. Fiv~rs. C'n th\' 1~'7~; r'jr/lT cnntoLlrs thc" S"i?lflP 2[(:Cl is 
:';[':F'rently much reduced 2S inc~icc:ted by the li:nite( ('istribution of 
nl~gi."tiv(· VF.J.U~~S. HOl,:IE'V8r".thc btsic f(;:tu[t~ St1,-pG is ~'J,:ll C:Afjr.r:d by tiic: 
In'Nf.;r ern values thet \'.oul(~ be eXFJectec1 for 2 bocy of v.,:tcr rni'.<l;;r \dth 
tr~'es c:nc1 c·,uck\-;AQc1. "grnunri survc'Y of tilis c:rb'"l in th~ spr in:; of ] ~'f'l 
2nd durincJ the lS7S1 flood confi nJ8r1 thC't this C':lre2, is chi'''r,'cteri7.(::(; hy 
cYF'rt"ss-oi'lk oottOl[lS '='11(' thicJ< dlJc:k\ .. ~-?t~d Ct;"lncfJntr: .. tions in tl1{~ rl(-·Ct~\·,;;-tr:;r. 
f.:uck\"cecl is fe·i rly cOI:mon in sl('lw-moving pnrt st(i!1clin] \·!C't(:rs in tllto 
mid-South (see Figures :::,; rind ";b). 
<rhe overall graph of the :\JON'-n-G~iJI t;Qnto.urs. ,i110n COfilr2f'.:rl tn thf:' L:mrs<'lt 
ims.;e is very similar. P.n estimate of the c,rea \·!it:hin c.:;ch G""I cl(lss cen 
bt? gr:ncrr"lteC! by ? (Hgital plotter. Such (~c;uiFment support 1. .. :s not be(:!n 
~.vc1il2ble to us E'ithcr ciirectly or indirectly. 
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6"S2(~ upon rr:g ior.21 obsprvc,tions CIne' "lbE-do c!iclr;::c;teristics of V2riouS 
SUrf2Cc.s, tb: fnJlo\vins: rrelitninilry t;:hle of G""I cli1ss kcnt:.if:ic.:=.tions is 
1- rOF(,\51.';(~ : 
c;rlll 
VEluGS 
-? to -8 
-f' to -~ 
+1 to -1 
3. to !J. 
( [0 r S\.2r.t r y 
areas and 
f1 00(1 r-l (oj ins) 
4 to q 
~ to 12 
Lorge uninterrupted clouc; masses. 
Coastal 'waters, l.:>rge If'kes, lcrqe ,"r6C'S floo[;ecJ by dr:epcr 
\'iater, lExge rivers. 
Sh"llovl and turbiri 1,~'at·2r 00(:ie5 I.'.i th no fl0C'ting 
vegetation; 1ar<Je high\<mys and railroacls; very light 
bClre or plo\,'8(] soils. 
L?rge creBs of standing l.~'ater; wuter \vi th ('quatic 
veget.3tion (cypress, duckweGd, <2tc.,; dormant 2nd 
onergent sparse vegetation; S\vC1lnpy ('\t'8c.S thick Hi tb 
S~anisr. moss. 
Efi r1 y emergent agricul tural fields VEsjc;tc::tion. 
Coniferous forest. 
!ViatUrE.' fgric;ul turf.1 C'reaSi dense he21 thy crot:s st;:-ncHng; 
thick he::al thy deciduous forests in full J Pc-,d. 
It sbould be cmrhasized th;:;t our d,=1.ta s.:;r.1Fl G is ~n211 ':Jrj(i biC'1sf'(~ nn 
data from U. S. Southwest, m icJ-~outh, imel Southeast. ,~ timE: bIC's of 
0bservctions during the {V1Eirch-October Fer:'oc1 is 21so prcs~nt. 
Nevertheless, we feel that this unrefined cl?ssificvtion I,ooiill c:ssist 
usc:rs in discrilllin2ting surface returns r;nd ffiuy le2d to " r.'orE· 
confident systf;O-mi zotion of Gr·'lI~ 5 in the future. 
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CONCLUSIONS Oi\J SWDY PURPOSE 
Our tec'm view' is that the ,non-meteorological apFlicRtions of thn '.lON\, 
S2 tnlli t~ ff'milics hnve been unclerernr:h?sizec1 cnCi Ii tttle investjgate~i by 
the r€:note sensing conmtmity. This negCitive bies is understanc1c.ble ih 
the c{-;sire to obt2in the r.lc:dmun im2g('! linei:r rEsolution, n.:.rro\rJ scn50r 
v ie\'/ing spectra, 2n(1 precision irn2ge n:g istrc3tion that hos becCIDe-; the 
habit of f.ilnclsi3t users. Tn tbe ref1lity of c.i1incJ [;.;,nc:sC)ts in orbit, the 
Fossibility of an inter .... rEgm.Ji1 lin future Lands?t r·iSS continuity, 
incre(Js.ing user pressures for tighter t~p')[?l target imC<] ing, and 
uncertain future Laoosat funding levels Clnd timing, this luxury of 
high-guCllity I.i:lndsat inu'gery may no 10l'Y.jer b'2 c.vai1t=:be as in the pr--st. 
Therefore, ?s an a1 ternative - a ccmplement - to .Lane.sot, we in"i te 
furt/ter cr.xnparctive studies. of Lc"'lndsc3t to N07l.f.. irn,c:gery, and digital 
rnoniFU1ation o.f NOM imagery as a stanc'-alone fori detecting 
f2st-occurring and sid Etly-cbang ing ~nvironrnEntc,l phenomena ~ 
This stuqy shows that NO]\A-n imagery prov ides deta ilco non-metcorolog ical 
scene information. Certt3inly the level of {,!Oll.l\-n imcg(;;ry dc,tClil is not 
that of a Lc:ndsat im2ge. NevertrlE~J.ess, for operation?l environmental 
moni toring uss:rs, the NOl\A-n imc.gery mcy prov ide aCCGpt?ble linea r 
resolution 2nd spectrc>l isolation. 
'The Fossible criticism that this $tudy contrasts t\~D S2.te::ll i t(~s" irn2ges 
from ti';O difforent years is a t\vo-edged sword - primC" facie vI::l icT~ but 
ignoring our purpose of stretching NOAll-n imagE: infonnation. 
SpeCial future attention should be given to c:enial or refine.'11cnt of the 
prof:Osed GiVll class infonnation defini tionsj to gC~Or.l"'tric unc1i?rstancin:J of 
imc;gfC ed9Es; to the effects of Cltmospheric attenuation; to clttClining thE: 
max irnun timeliness in product delivery using srnooth soft\'ii'ln) processing 
techniques; to interactive digitCll image manipulation; and to similar 
applications ofGGES imagery. 
I~;e nnd no philosophic()l or technical confLicts in users util izing both 
s(ltell i tes" imcges: the NOAA-n for temr,.oral continuity and "quick and 
dirti' reconn?is2nce; and, the Landsats for detailed, precision mopping 
of control and speciel interest areas. 
Did M; suceed in its narrN'; study f,uq:ose? ~·,'e~nvite YOll- th(~ f-Otcnticd 
user ano professional critic - to review ngcJin for your discerning eye 
the Landsat f.lna NOP-A images (figures 2a an-d 2b - approxim,.tcly SC':inE 
scale, 1:250,rWO) and the O'1I values of the NOI'A-t:. scanlines (Figure 3). 
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